Introduction

On-0rbit Microgavity Science
Even in the days of the early manned space flight program, scientific experimentation was conducted to take advantage of the unique qualities of orbital conditions.1 A fundamental condition occurring as a spacecraft orbits the earth is that it maintains an apparent condition of weightlessness.
The spacecraft fails towards the earth at generally the same rate that it is being forced outward from the earth due to its forward motion.
An equilibrium condition exists, which has become known as being in microgravity.
A simplified viewpoint to understand this concept is to visualize a cannon firing a ball atop a tall mountain. 
Crew Interaction
A crew display is provided allowing the crew to interact with the SAMS-II as a user and to understand the ramifications of their nominal activities in producing disturbances to the microgravity environment.
The crew also will benefit from the onboard data processing capability defined above. The conditions present in low-earth-orbit have enabled various scientific investigations to be conducted. A fundamental reason that space is a useful environment for science is the presence of a decreased effect of gravity while in orbital free-fall.
Maintainability
Science investigations
are conducted to study phenomena occurring as a result of reductions in buoyancy forces and phenomena enabled as a result of the apparent lack of gravity. The science community requires knowledge of the environment in which their experiments are being conducted. A general purpose measurement system was developed in the 1980's to supply scientific investigators with data of the residual acceleration environment.
The Space Acceleration Measurement System, or SAMS, has flown aboard the NASA shuttle fleet over fourteen times, suceessfully acquiring acceleration measurement data in support of mierogravity science experiments.
As NASA continues its development of the Intemational Space Station and its associated research payloads, it once again becomes necessary to address the requirement to measure the residual scceleration in support of the planned scientific investigations.
As a follow-on to the SAMS project, SAMS-II was initiated to investigate the requirements and develop the measurement system to support the mierogravity science payloads aboard the International Space Station. The characteristics of the payload complement to be supported by SAMS-II and the different capabilities provided by the station requires a fresh look at the design implementation of a general purpose measuremerit system. Not only is there a requirement for measurements in support of nnmerous, potentially simultaneous experiments, but this support is required to be provided for at least ten years of on-orbit operation as compared to a ten to fourteen day mission on shuttle. These differences in fundamental requirements result in the design cenfiguration of the space station-based SAMS-II being significantly different than that of the shuttle-based SAMS. This paper describes these differences in requirements and the planned features to be provided to the science user community. Some of the unique challenges faced in developing a general purpose measurement system are also discussed.
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